Lack of effect of oral L-carnitine treatment on lipid metabolism and cardiac function in chronically diabetic rats.
L-Carnitine is necessary for the transfer of long-chain fatty acids into the mitochondrial matrix where energy production occurs. In the absence of L-carnitine, the accumulation of free fatty acids and related intermediates could produce myocardial subcellular alterations and cardiac dysfunction. Diabetic hearts have a deficiency in the total carnitine pool and develop cardiac dysfunction. This suggested that carnitine therapy may ameliorate alteration in cardiac contractile performance seen during diabetes. In this study, heart function was studied in streptozotocin diabetic rats given L-carnitine orally. Oral L-carnitine treatment (50-250 mg.kg-1.day-1) of 1- and 3-week diabetic rats increased plasma free and total carnitine and decreased plasma acyl carnitine levels. In both groups, myocardial total carnitine levels were increased. However, L-carnitine (200 mg.kg-1.day-1) treatment of diabetic rats for 6 weeks had no effect on plasma carnitine levels. Similarly, plasma lipids remained elevated whereas cardiac function was still depressed. These studies suggest that in the chronically diabetic rat, the route of administration of L-carnitine is an important factor in determining an effect.